The Olympic Games ranking is done through lexicographic multi criteria method in each period. According to this method, the country receiving the most gold medals will have the highest score, and in case of having equal silver medals, comparison will be done according to bronze ones. The problem of this method is to pay the most attention merely to gold medals. Using data envelopment analysis, some studies have recently suggested various ranking for the Olympic Games. The present research uses DEA to rank the participating Asian countries in London Olympic that have at least won one medal. As an outputoriented BCC model, this one considers the number of male and female athletes, received medals in two previous Olympic as well as the number of their presence in the Olympic games as the inputs. Gold, silver and bronze medals are the only output of the model. This model is solved in two forms of female and male athlete combination and their separation. Solving this model makes this opportunity to present a new rankings model for participating Asian countries in the Olympic Games that can be compared with the ranking used by Olympic committee.
Nowadays many other methods have been suggested by using data envelopment analysis [4] . Lozano et al. have employed this method for the first time. In fact, they regarded GNP and population of each country as inputs and medals as outputs [5] . In a similar approach, Linz et al. have considered more restriction to make a new model in which the number of all medals was fixed. Consequently this method has brought about a new model called Zero Sum Gains DEA model [3] .This model is the same as zero sum game in game theory in which one player's benefit is guaranteed by another one's loss.To make a ranking, Churilov and Flitman have used DEA including some economical variable (population, GDP, DEL and IECS indicators) as inputs some linear combination of won medals by each country as outputs. Furthermore they have combined DEA and Self-Organizing Maps to analyze the success of Olympic participants [6] . Considering per capita GDP and population as inputs, Li et al. have applied various weight restrictions based on former ranking of each country for each decision making units (DMU) [7] .Wu et al. have employed a cross efficiency evaluation method to measure the performance of participating countries in the Olympic summer games in Sydney 2000. They have taken 2 inputs (per capita GDP and population) and 1 input (total weight of won medals) into consideration, and have been able to offer a unique ranking through using cross-evolution [2, 8] . In their research Soares de Mello et al. have tried to shed light upon all the participants in the Olympic games of Beijing, even those without any medals. Hence, they have used a BCC model with 3 outputs including the number of gold medals, silver medals and bronze medals as well as two inputs containing the number of athletes and population of each country; the first is a controlled input and the latter is an uncontrolled one [9] . Additionally, Soares de Mello et al. have adopted a DEA model to rank the Olympic of the Sydney along with winter Olympic of the Salt Lake City. In their suggested model, outputs include the number of medal each country have triple medals in both Olympic, a fixed input is also considered for all the countries [1] . In the other work, Soares de Mello et al. mentioned that the value of medals in various fields is different; therefore, they have suggested a method to evaluate Athens Olympic Games by considering received medals in each sport field [10] . Johnson and Allie's article is another study, comparing summer and winter games [11] . Instead of using weight restrictions, Zhang et al. have employed the lexicographic preferences; have ranked Athens Olympic Games through DEA [12] . Aslani et al. have used DEA to rank the participating countries in 2012 London Olympic. They considered population, athletes and received medals of each country in previous Olympics as inputs and the number of received medals in this in this Olympic as outputs. They considered coefficient of 10, 2 and 1 for each gold, silver and bronze medal respectively [13] .Using DEA to evaluate the athletic performance, Soleimani et al. have judged the performance of Iranian soccer clubs. In this study, coach, Players and staff's payments along with fixed assets of each team are regarded as inputs and the score of each team at end of season, the toted payment of the season, and attraction rate of spectators to the stadium are outputs [14] . Moreno and Lozano have used network DEA in their article to evaluate NBA teams. In this document, each team's budge is the input and the number of winning games for each team is the output [15] . In the works mentioned above, inputs are mainly economical indicators and the number of received medals are the outputs. Also, in none of the researches, the number of female and male athletes and their received medals have been studied separately; i.e. their number has been considered totally. Moreover, the number of taken medals by each country in one period and previous ones can Count since efficiency can be highly affected by previous results. The present research, an output-oriented BCC model is employed to evaluate the performance and to rank participating Asian countries in 2012 London Olympic that have received at least one medal. The inputs include the number of female and male athletes, the number of received gold, silver and bronze medals in two previous Olympics and the number of their presence in the Olympic Games. Also output comprises weighed sum of gold silver and bronze medals. Weights show the importance of each medal. In next chapters, after familiarity with classic model, DEA will be formed and solved. Next after presenting the result, they will be discussed and efficient and inefficient units will be determined.
Data Envelopment Analysis
Data envelopment analysis (DEA) is a non-parametric mathematical programming technique to measure relative efficiency of decision making units that have similar tasks and use several inputs to produce several outputs. In fact, DEA calculates efficiency rate of each DMU by calculation the ratio of sum of output weights to sum of input weights [16] . This model is divided into two following models: a) Input-oriented models: by keeping outputs fixed, these models try to the maximum possible proportional reduction in input usage. b) Output-oriented models: by keeping inputs fixed, these models try to maximum proportional increase in output production [17] .
For the first time, Farrell Used a method like efficiency measurement in engineering discussions to measure the efficiency of a producing unit. The case he had considered included one input and one output. However, he failed to offer a model containing various inputs and outputs [18] . Improving Farrell's model in 1978, Charnes et al. introduced CCR model in which n is the number of DMUs where DMU j (j= 1, 2, …, n)used input x ij (i = 1, 2, …, m) to produce outputs y rj (r = 1, 2, …, s).The following model is the CCR one in examined unit of (DMU 0 ) and θ stand for unit efficiency [4] . Where θ stands for efficiency of examined unit and x ij and y rj are respectively the input and output of units and also x io and y ro are the input and output of examined unit. 
Cross Efficiency Model
In DEA, The efficiency of some units might be the same and equal 1. In other works all DMUs have been efficient and acquired the same score. A number of methods have been offered for ranking these efficient units. Cross Efficiency Model is one of them that has a high ability to separate efficient units. Efficiency measurement of each unit is calculated with the best weight sums that are calculated by this model is called simple efficiency (E kk ).Now, if the efficiency of another unit such as j with selected weight of kth unit is calculated, it will be shown by E kj and is called cross efficiency. E kj is found through the following formula [18] :
In this relation u r and v j are respectively, The optimum coefficient output r and input i which are found through solving multiples. Now, the values of cross efficiency are used to form cross efficiency matrix as follow. Then, the score of unit's efficiency is done through:
The unit with a higher score will be higher in ranking. 
Methodology
In this study, a data envelopment analysis model is used to offer a ranking for participating Asian countries in London Olympic Games; thus, an output-oriented BCC model is employed through which efficient and inefficient countries are found and ranking is suggested. Executive phases of research are described to rank countries: Phase1) data collection and determining inputs and outputs selecting appropriate inputs and outputs in DEA is really vital, since if they are not chosen appropriately, results validity will reduce. In this paper according to this point that previous researches have considered the number of athletes and the number of received medals as the input and output, the number of presence in the Olympic games and the number of taken medals in two previous Olympics i.e. Athens and Beijing are considered as the additional input to achieve a better evaluation about countries. Table 2 display inputs and outputs in 2 conditions of female and male athlete separation and combination. Tajikistan  17  1  1  0  0  1  0  15  4  3  5  17  20  Thailand  18  0  0  0  3  0  1  5  5  3  3  17  36  Uzbekistan  19  0  0  0  1  1  0  14  3  1  1  9  13  Indonesia  20  0  0  0  1  0  0  12  1  0  0  1  5  Afghanistan  21 It is worth mentioning that china has received a gold medal and a silver one in a mixed (female and male) condition and hence 0.5 is considered for men and 0.5 for women.
Phase 2) preparing Data
According to collected data and the observed zero values between inputs and outputs, it is necessary to convert these values into positive ones. Also in order to simplify problem solving, the number of gold, silver and bronze medals will be converted to a unified indicator by using a weighed sum. This indicator has been suggested by Lins et al. [3] . This weight sum is found through the following relation:
Single input/output= 0.5814Gold + 0.2437Silver + 0.1749Boronze (4.5) In this relation, weights of 0.5817, 0.2437 and 0.1749 respectively show the importance of gold, silver and bronze medals. Solving the problem by using this indicator will be easier.
Phase 3) Modeling and its solution
Indeed the number of female and male athletes are different in each country and therefore, considering each one separately and together can submit various results. That explains why this study highlights ranking for both.
To put it differently, once female and male athletes are considered as separate inputs and once together as one input. After determining inputs and outputs, Modeling will be done. An output-oriented BCC model is used here through which both conditions will be solved. Phase 4) Ranking By solving the model in two conditions, the relative efficiency of each country will be found that helps rank them. Moreover Cross efficiency is used to rank the efficient countries. Finally, a general ranking method is suggested and compared with Olympic ranking. Table 4 shows how to solve the model. In this table, efficiency of each country as well as their scores in two conditions (separate-together) is presented. In this table efficient DMUs in condition where males and females are considered as a whole is more than another one. Efficient DMUs have the score of 1; hence, cross efficient ranking is used for their ranking. The results of their ranking are presented in Table 5 and 6. 
Finding

Discussion and conclusion
During recent years, the Olympic game ranking has been done by various methods. Olympic committee does this ranking through a lexicographic method. In fact, this method includes some shortage which was discussed beforehand. The present study deals with performance and ranking participating Asian countries in London Olympic through a new method by data envelopment analysis. Here different inputs and outputs rather than the ones taken in similar studies, have been taken into consideration. In order to evaluate the performance of these countries, an output-oriented BCC-DEA has been used. Likewise, a cross efficiency method is employed to rank the countries according to their efficiency. The represented ranking was applied in two levels: first, a level in which male and female athletes as well as their received medals were considered as separate input and output, respectively. Next, these cases were regarded as combination of male and female athletes. Table 4 shows the result of solving this model in which efficient and inefficient countries as well as their efficiency number in both level are marked. According to this table, in separation level, the efficient countries outnumber the inefficient ones by 13 to 7. China has acquired the first place among Asian countries. In addition, this country was the first in separation level, but changed its place to the second in athlete combination level. In combination level, Iran was the first country. Iran was the fifth country the Olympic Games and the sixth one in combination of athletes. Kuwait and Bahrain are two countries with different scores. With its only bronze medal, Kuwait was the 13th country in Olympic. Also, in separation level it was the 11th, and in combination was 7th, which shower a higher rank than South Korea that was 2nd country in Olympic. Similarly, Bahrain with its bronze medal was put in 13th place. This country was 4th in separation level and was 18th in combination level, considered as an inefficient country. Table 7 shows the find ranking in both levels as well as London Olympic ranking for each country.
This document can be distinctive due to following facts: This study dealt with 2 levels of separation and combination of female and male athlete which was not highlighted in previous ones. The number of received medals in two previous Olympics and the number of each country's presence in Olympic were the inputs that weren't used before. The ranking of Olympic countries is done for all participants. Due to limitations of solving tools, this paper just focused on Asian countries. Also, it is possible to use sensitivity analysis techniques to analyze inputs and outputs of each DMU that was skipped here. The following items are offered for further studies: Performance evaluation of all participating countries in London Olympic.
